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1020030023732 2003/11/20 

^ofl ^3 3^ U-^^r (a) ^71 7l<y ^JEL^i, s.^ ^j=zfli ^ 7 ]og 

HHfcl* ^*Rr c+Tjl, (b) -^71 7l<y omefli a] a 0 v 7 i s.^ cH = efl^^ -g-#*M ^"71 Dfl 

2151 "1- ^ ^71 CflolEi ^ C-flolE^ ^ y] <y ^o. 

^°J^]1- ##*}^ ^Tfl, (c) <SM (b) ^TflSl -§-^H, ^71 CflolEi oflfiEl Ir^HH 

=-# SE^ 71 ^ajvg. ^*H=r #31 ^ (d) ^"71 (b) ^t^H -g-^H, #71 ^1-E.Bl 

«.S.oflAi ^# 7l<y ^tfRr <&?ll» ^til*Vcf. . 

<4€- ^3 sis. si ^ a o^^r #^ *V ^71 ^-°V ^ 

7i°g -^4°i ^hi ^^-2-51*) ^iji^ ^7i» m *>7i 3^1 sa^i. m 

olE^7f ^3 S15. #^ ^IJL^I ^7lo)l <3%>-8: "1*1*1 ^ ^%*M1 

7l^£l7li4 =-#£)5L-i=- ^<H« ^ 5Uir #3<>1 SU*}. 

£ 7 
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sl^. 71 <y ^aHI s\3_<>] -g^ z\)o] ^{Method for 

controlling the operation of integrated circuit capable of operating data read and data 
writing simultaneously} 

51 l£r IHt 7>^1^ ^2.5] 9] E}o]n ol£ olcf. 

£ 4fe £ 32] 340 #31-1- x}eo|4, 
£ 5r £ 3^1 345^^11- * r B°li}. 

51 7£- -g- ^ofl 4a ^3 s|jEL^ ^<5j-g- -M^Rr * r B°l^-. 
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<io> 33 s^o} ^.3. ^jol H^ofl ^-tb , s.^) oj^ IB;} 3 

3 dHEl 7l<y ^^-o) ^aHI ^ ol^ ^ 5\sL°] Jg-*}- 

<n> ^«V^«?] ^-71^1 ^(synchronous RAM) -8- S>q-^ #3 ^-7W4 =-«§■ eflo]B] 7l<^ 

<i2> o]^ cflolEl# ^(double data rate RAM)£- l^S] ^l^l^r °fl^l D >^r HH^i* 

cflolE] #^l~g- 2«fl ^7> Aj^uf. <&&q<& nflS-E) dHE^ o] 

c-flojEio] #^o] s}u^ ^.g- -g-^H o^o^cf. ^ iH( common I/O)* °]-g- 

<13> zieiuf i^Ise] tfl<*|s.(bandwidthH ^Aj^^A^ 5LH(separate 

1/0)1- A>-g-^ ^l^l-o] 7j\ZiS)3L 5»Jtf. ^ t DflolEl^ o^^. o.^ aflo^ + 

^ #3 -g-E^ oga ^4 #^ 7>^1 v\)s.£[ 

#^ tr ^7l iflofl ^# ^(read command)^- ^-^efl^Cread address), 7}°^ 

(write command)^ 7]^ <H = efli (write address) ^ 7]<y eflojel (write data)!- S.^ ^r^llk 
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<14> ZL^M-, iSt 7^1^ i£E] Sfuj-^ -71 vflojH 4=-# 

^^(read command) 4 ^^efliCread address), 7}<Q (write command)^ 7} ^ <^J^.efl 

^(write address) ^ 7l<^ cflols) (write data)!- ^^Rr ^-f , ^4 7l «g 

q-fil ^71 vflofl ^^S]7l =- Wjcq 4fl ^o] *V4. 

<15> ^, CflolE^ 7l <g o. o}e e^o]^ ^^-7]- ^ vflofl Hj ^ 

§}JELS ^4^7> 5^-01 o] Al^Vofl o^^fl^ ^-g. ^ &^17> 

<16> £ 1^ og # ^ IE f 7 >xl^ DflS.^ Efolnl^olcf. 

<17> o]B.m]^2\. fl= 2}^A>ol^ oi ^ ^jj o] e-| ^ 3 ^ 31 °) 3*1 ( latency)^ 

fflS-el ^ s)s ^^oll ccfef ^^Ijel^ £ 1<HH^- 0^7)^^ jasjsM 

<is> £ 1^- %2ii5}T£, ^ ^1Jl(CLK)£] *V ^7] vflo)M 7l<y <H^^1^(WADD)54 =-# ^H.efl 

^(RADD)7> 3.^- <im5\JL SX^-. ^ ^IJKCLK)^ afl^HH <y ^ £ ] ^ o]^ e ^(A0, A2, 

A4, A6 )7> ^# ^ c efli(RADD) oi ji i ^ls(CLK)^ ^HAi <g <HH.3fl^(Al, 

A3, A5, A7)7> 7l<y ^ = efli(WADD)olcf. 

<19> RES ^ WES^r o^efl^RADD)^ 7} ^ S. 3]i(WADD)«- *l^Rr ^ 41 

S ^ 7]^ ^ ^J^cf. 

<20> <H-Elefli(RADD) AOO)1 o^c e}oi(AWL0)7> *^^Jl, fls. eKKAWLOW 

c^o]eKQ0)7> 5E^r 7l<?J <H = efl^(WADD) A1<H1 -§-#SH flS. ^(AWLlH 

^3 tiHEi(Dl)7> ^^^4. 



40-6 



1020030023732 #^ 2003/11/20 

-§-^-8: 3 5- sf^(AWL0)4 7l<y e]-<y(AWLl)o) aIs 

(CLK)Sl ^ ^71 iflojH %^^-B|<Ho> SVcf. it|-5f>| §^ ^ ^7l^ ^o] 7 > ^ 7flS] Sf{ 

a. ^o] ol=Jl7>^ 7l^^ #^ A]Jro} *V ^o_V S.^ ^ * 7 ]og -g- 

*M ^*H1 #^ A]JlS1 ^7l# M ^7l ^3 CflolEi7> 

^ ^ *}--§-] 

3 5LB7> £-5lSH 5^ M AlJrO} ^ J£oJ- 7 )og ol£Lefli2f o]EL.Z]}+7} ^-X\o\] 

3 ^^°\] ^-§-^)^ ^1 °1 ^ "112.3 l^fS, ^-71 7l<y ol-efl^ 5£^r ^"71 <>llELel)^l 

-§-<Eh*H HH^l- ^7} v\}3_?j[ ^ 41-71 3HE-1 l-^-*^. 7i°g§>7iM- ^f*}^ 

eflzL ^sei ^IH^-I- ^-al*>^ Sls^l ^ ^1H ^ofl 5^^, 

(a) #7} 7l<?J <HJ=elli, =-# <^^elli ^ 7lU cflol^* ^]*Hr #31, (b) #7l 71 
°J ^^elli £ # 7 ) ^JELefl^ofl -g-^H ^7} nflS. el gj aV 7 ) ^ oflSE] # 

as. ^ o^cl^ cflolE^ S.^ 71 <y ^-§; 3J°1*1* #^Rr £31, (c) ^-71 (b) 

#3l£l ^^Hl -§-^H, A o V 7l CflolEl PllSEl «dH S.# 7l<y ^^M- ^711 
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^ (d) #7} (b) #31^1 ^52}-6)l ^H, #7l nflJE.^ "ofl^ S.^ £^ 7l<y 

*}^r #311- 

<25> #7l ( b ) 3-7)1^ a o V 7 ] EflZL ^£2] JjL ofl ^^^Cf. Aj- 7 j (d) #3lfe (dl) ^°]&\ 

-§-51^ ?}*1 ^*Hr #31, (d2) #7l ^V 7 1 C-flclEil- #^ tH5^Z7> 

*1 3^*Rr #31 * (d3) #7l #^ ^^^] ^-7] CflolEil- #^*Hr #31* 

^lW. 

<26> #7l (a) vfl^l (d) #71 $^ s\S.<% ^ 4°lHel- < a (pipeline) ^2i°\} 

>H, ^ sj-ol^o]^ ^Efl onstage)* #71 z}- ^M*l( s tage)^r Aijrcq ^ 

M-^l ^71 ■§-# ^^SlTiM- J£±r #71 Ajjro} ^71 ^# -g-^Cf. 

<27> #7l ( C ) #31^ #71 CiHEi ifiel l^MH ^tg^ S-^ 31 7^ -g-^ofl ^iL 

# #71 Bflu D11S.S1 3H^-ofl 7l°g*Kr #3l«- C| ^Itt^. #71 (b) #31^ #71 tf] °] £") *fl 
£E] ^£ 7]^ ^"71 EflZl Pfl2.e) ^H«-ofl 71^^" 

^-S.7> ^-f , a o V 7 ] EflZL ffl2.E) ^H-^-ofl 71^^1-71 ^ofl efl^EHl ^ ^^.S]- 

#71 ^7} 71^^ HflZL nflS.E] t= E fl ^fl. ol A j ^ ^ ^}jL , Afl 7^ Hi^r ^# 

°]ELZ])^7\ #7l 7$}±7} 7}<$m. Bfl^L *il.Eel£] ^ = e ^2|- ^^^# #7l efl^EH 7-^^ 
#71 ^il- ol-g-^H ^ ^^W. 

<28> #71 (b) #31^1 ## ^V7l (c) #31^ ^^-O] ^f$^ $3=. 7i0.6\]S. #71 

(C) #3H ^-§-51^ iEflol^ollAi Aj-71 (d) #31^1 Aj-7] ( c ) ^ofl 

^-§-51^ r^H^HHir ^°1 ^^£)X1 
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<29> s&y] ^ ^ *\)o) *. a o v 7 i 7 )<% ^^.efl^ c^^eii^^ 

s] c^c^^sq. ^.^*>^1 o>q^ ( ^-71 7l<^ <H^efl^oll cfl-g-s)^. #7] tiH^ nfljLsl ^ofl 

-frAW^, ^71 (c) #31^T (Cl) #71 71 <y ^£^1 tfl-g-SI^ ^"71 c-fl 
o]Ei nfl2.a] CflolEi* =-#*Kr ^-Tfl £ ( C 2) #7l cfl c] ^ 7> #7l C-flo] 

E) nfl5LEl ^71 7l<y ^2= ^ofl tfl-g-S]fe 7 1 <8 &| # 7)<gSKr l^* ^-ti]s>Jl, 

#7l (d)^Tjl^ (da) #7l oj^efliofl cfl-g-sl^ a. ^aa) ^.b^ ^"fr ^r^ 

*Rr #31 ^ (db) ^"71 (cl) #3HH ^o]E]7> -M-efl T^S^o) ^ ^Jd DflS.^ ^ 

^"71 C-flolE]* 7l<y*>fe #7111- ^Ul*>Cf. 

<30> ^-71 ( C 2) #31^ (c21) ^71 cflolEi7> #71 HH E^ ^ £ e| ^ofl 7 ] <Q £ #7] 

7] S3 ^H^Hl ^ ^iLl- #7l EflZL nflS-E) alH^ofl 7l<?3^ ^Tfll- ^ ^-H^C}-. #7l Cfl 
"IIS. El ol^efl^ #7l tflolE-l DI1H.E1 ^*\) cfl-§-£]^ #7l ^ti. uflSLe] 1^ oj^Z]} 
^« M-Bl-^C}. 

<31> ^4 Ol^ £ £ ^A]^ o]^ ^5)^ -E-^ o. ^ 

*1 °l*fl*>7l £ M}-^ ti^3]*V ^AHl* oflAl<5Rr ^ 5.^ ^ £.^1 7l^M ^ 

^Hl*l ^ £.^1 *fl*m -S-^tb ^-^JL^b ufEl-Hflcf . 

<33> £ 2^ ^ ^al 21^.1- l^Efvfl^ ^-s. £ olcf. 
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<34> £ 21- #3fc*Ma, ^ s] 5.(200)^ 4^r7fl^ a-^h. ui|£j] «1;(SMB1, SMB2 - SMB M) 

-§- ^ ^l^Rr AS.^ l-^-i-CMBl, MB2, MB3, MB4), ^12. a) l-^CMBl, MB2, MB3, MB4H1 
cfl-§-^^ cflojE] Ir^-i-CDMBl, DMB2, DMB3, DMB4) ^ BflZL v\]S.Z\ ^<H-¥-(210)# ^1 

tb4. S. 2^ ^3 s]S.(200)^ £B7} £U, #3 *> ^7]&<& 7l <3 

cH = efl^(WADD)^ =-# <H-E.e]]i(RADD)7l- ^^^cf. 

<35> ofls.^ l-^-l-CMBl, MB2, MB3, MB4)^ *\3. 7}xlJl ^ji, cflojE^ ^Se] 

l-^-l-CDMBl, DMB2, DMB3, DMB4)£ *\S, ^^*V 7>^J1 ^ £Si m.s. (mb1( 

MB2, MB3, MB4)# «l*fl ^5.^ lr^-(MB2)4 ¥ #*f| HMeI nflS.E| ^-s.( D MB2)* f^jAi 

<36> 7l^ cH^efl^(WADD) 3J ^# ^^efl^(RADD)^ AA ^ ^ ^efliS 

#3 ^1=31^ 4^71]^ a^h v\}SL^ 1-^-1- # xl^Hr ocelli 

<37> ^ ^<s) 7l^ ^e}^ 71 <y ^^(WADD) ^ ^^efli(RADD)7]- ^-<y*V ^-f , t-fl 

oiE-ls] =-# 7l<y DUse] cfloiE-i t^is-e] -"ofi ^ 

<38> ^, 7l<y ^ £L 5 fli( WADD )a|. S.^ C^c e ^( RADD )7}. ^Qj^oJ ^a]6Q 5>U)-^ A^ x^e) 

*<H, SMB2)oflAi 71 °J ^4 =-# ^3)-ol -^sl^o) ^ 3 o. f A^y pflSEl ^ 

(SMB2)<HH ^<>1 ^r^Sl^ 7l «a ^-*b8- ^S-B] "(SMB2H1 

^-§-3^ cfl^lE] n)ls. el "-(DMB2HH ^s^s. tlcf. 
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<39> aVtflS., *\tL A3-?) l-^-(SMB2)oll^ HHe^ 7)<£ ^o) ^^i)^ t-lH^s) ^ 

-HM. *fl2-^ #^-(SMB2)^l tfl-§-£|fe cflolEi uflS-e] "(DMB2HH ^sJ^jl *Vuf. o] 

^ISS] ^7)7]- #<H1- ^ oJCf. 

<40> on- <H^, A^ii ufla^ M (SMB2 )^ HHeI ^S-el -|-^-(DMB2) 

cq <^^^. nfla-E] ^ofl ^ cfl-§-(direct mapping)€4. 5E*K #^-^] cfl 

*H Tjl^H 71 S3 ^4 ^1 ^-f-E *r tflojEl DflaEl 1- 

<«> Eflu Dflas] ^^-^-(210)^ *|j± ^lSLe] 1-^-4 ufls.ii] ^ # 7 1 

°J -g-^l ^ ^-^-o] HflZL ^H^(210)^r 7]<g ^c e fl^ 

(WADD) =-# ^JELefl^CRADDH] -g-#*M °flH.e| 1-«(MB1, MB2, MB3, MB4) ^ elM^ 

oflH.e] 1-^-1- (DMB1, DMB2, DMB3, DMB4)°fl HHEil- t}7]r^ nflS-H] 

MB2, MB3, MB4) ^ cfl o] e-) uflse] #^-i-(DMBl, DMB2, DMB3, DMB4)S. ofl o] e-| # 71^^. 

<42> 7l<y <H = efl^(WADD)4 ^# ^^efl^(RADD)7> -S-^sH , "fl^e] #^-(MB2)^Sl S}i4°] 

A-^y. x^lS-El =-# -^*j-o] ^^sjji c-HojE^ ^S.sl ■ir^-(DMB2)°fl A i 7l<^ ^ 

£ nfl^el #^( D MB2H1 7l<?m 3HE17}- ^-sfl ^s^t ^- A^ji ufls.e] 

(SMB2)^ ^7> rflolE] xjflael ^Hefl^i Efln *fls.e) *lMJf(210H) 7-HV^tf. 

<43> & f c-flojEi ^JELefl^b cflolEi DI1S.EI l-^-(DMB2)ofl z\$-s\o] aI^ HHe^V 
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<44> n>Oj EflZL nflS.^ "T" ( 2 10 ) ^ ^1 °1 ^1-2-^ ^^efli# <y^*>3^ 

<45> cf^- h} 7l<y ^cefli(WADD)^- <H = efli(RADD)7> ^3. ^^^Jl, oj^o) 7l 

^ = e ^( WADD )s4. s.^ <>| = efl^(RADD)^i *H HH^ *HS.e| 1-^(DMB2)^1 c|-a] 7 1 
^^^l *r*8=M°> ^ ^7> 5U^. °1 , ^JZe) 1--IKDMB2H1 7)<$s\o] 

v])3.z\ «(MB2)^ cfl-§-£l^ a^jo v\]s.^ Mofl 71 «y tb ^ , ^ *d ^1 ^ ^^(WADDH] 

tfl-grSlTr CflolE^l- Cfl o] oflS.iL) «(DMB2)°fl 7)^^ *} 7 ) ^o]v\ , v]]o)t\ pfl^sl ^ 

(DMB2H1 01^ t-iHEl?!- ^-JL^II- -8-JL Bfln Dfl2.e) *1H «. 

(210H1 

<47> £ *T- 7l°j = efli(WADD) ^ ^^efl >i(RADD)7> cf-E ^-f , z}-z|o) 7 |og ^ s.^ 

cH = ell^(WADD, RADD)°fl tti-g-sq^r ^3. cfa. 2 7fl<2l A^jd Dflae) "-f-o] z|z| c^s^ ^cf. 

< 48 > ojs. ^g), 33 slS(200)^ 71^ ol^elli tl52^ 3fl^(nl£Al)o| ^ olceii d 

3.^ 3)1^(d1£a1)7> ^x*^ .g-^c^o) ^lS-Sl #^-l-(SMBl, 

SMB2, SMB3 - SMB M)-cr 7l ^ <H = 3l^ cjsig Bfl^i}- ocelli cl^^ #i ^ ^ 

<49> cflolE^ ^-oj cflolEi -§r(SDR: Single Data Rate) Sfe <>1^ c-flojEi #(DDR: Double 

Data Rate)S. ^ ^ ^ #^ #^>^ <g.^ SE^r 
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<5i> Als^ ^ -g-o> 7 ]oj o^efl^sj- sl^ o]^)^ 7 } 2.= 0^5^*1 7 ] 

°J <H^1^ ^ <H = efl^ # ^u]- <y ^3 :&#W.(310 ^Tfl) 

<52> e]]zl v\)s.z\ ^H^-(310)^ 7]<y o^i=efl>i(WADD)fi}- <H-^-3l^(RADD)# ^41 W. 7] 

°J ^Hefl^sq- =-# <HH.^li7> 2.^- <a^=H3 7l°J ojE^s] ^ ^H.efl^s^ # 7 1 o] 
+ ^ ^JE.efli7> ^tH* WW.(320#7ll) 

<53> 7l<y <H^-2ll^(WADD)i4 ^| = efl>i(RADD)^ ^ ^ J± I^el ^-g- *1^*> 

^ 91^. nJ-eH 7l<^ o^j=efl^(WADD)M- ^# <H^5lli(RADD)7> ^^s]^ ^ 

7l^ o^c e fl>i(WADD)M- <H^ell^(RADD)^ ^ o]£el|it <y*]SH o]w\ ^ a. nfls.^ «- 

<54> 7 ]oj o^efl^ <#sf\ ojEeHiSf o^cefl^o) ^ ^c e ^ 7 > -g-^ig, 7l<y <H 

-sfl^^ ^^efl^7> t-flo]Ei nflS.iL) <H^.efli^ -^^^m (330 <£t11) 

<55> 7i <g <^^efli(WADD)sl ^ ^ = =-# ^^efli(RADD)^ ^ ^jel^;?} 

^ 71 <a <H2=31^(WADD) £ =-# ^ -EL efl^(RADD)7> ^lS^ *1 >§ is}ji 

Ili^ 7l<y ^^oluf SL^ ^*J- # Wir ^ iL nflse) "oflAl ^^SlJL 

*1 *>u(-^ r-flolE^ D112.E1 ^SHo) 

<56> EflZL nflSEl ^H-^-(210)^ C-flolEi v\)S.€\ o]^z]]^M. y$*Lo\] Z\^JL ojcf. K\)o}&\ ofl 

S.^ cH£LBll>i^- cflolEl tjflS-El l-^-(DMB2)<Hl nfl-g-s)^ A^«. ofls.^ ^^9] 0] = %}^ ufEf^ 



40-13 



1020030023732 %^ <^7}: 2003/11/20 

<57> 7}^ o]^)]^ S.^ ^H^a ^ o^i- ^. 7 ] C^] o] E-| nflS.^ ^^^^^ 

<58> *fl 340 #^1# £ 41- t£sf^ 7l<y o^ell^ ^^^^ ^ o] 

^ S^S. ^-71 Cflo]E| x^SL2] <H £s) )a^ ^<^^1 ^A^, #7l I^HEl nflS.^ ^-3.6fi ^ # 
3<H 5U^r -a-jL^ll- ^#^.(410 #31) 

<59> 7l<y ^ = eflr^(WADD)^ — 31— (RADD) # ^je. #7l t-flolEi o| = e fl 

^ ^# *r^£M°) tl-cf^- slcl^cf. nalM- -f-^tb *\* "lis. 3 Ir^l^i 7l<y 

$1 = e^M ^H. ef<?]ol s-Ajo]] oHH-a. ^ ^ rtfs}^ c-flojEi ^2.5] 

(DMB2)-|: oj-g-^j-cf. 

<60> # 7 ) x^o]B\ ufl£S] l-^-oll ^sqoj cflolE^V -fi-jL^l &J1# #7] ^^ efl 

^o]] cfl-g-S]^ #71 ^y. nflS-Sl ^Sfrjl, #71 nflS-E] #S.ofl 

*1 71^ ^-g- ^^W.(440 
<6i> 7l«y -g^c-l ^-^tb "flS-el Ir^-oflA-l ^sgsHa) 7J o. ^^ o] 

^^^cf. icj-^, <HH-3fl^(RADDW nfl-g-s]^ nfl2sl lr^-(MB2)3l >H JL ufl 

2 Hi 1-^1^ ^ ZLBlJi eQo]e] ^12.51 ^(DMB2)<H1 7i#£lol oiol HH 

El 71- -8-JL*H QG-ILS. xi\}o]B\ nil 2 Hi 1~§KDMB2H1 7]<$ -S-^* 
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<62> c-flolEi nflS.^ 1~1=-(DMB2H C-flolB)7> Afl5.£ 7^ ^-*H1 o|Sfl^ StS-S. 

3-, cflo]Ei ^ofl 7]<a*l z\]o)b]6\) ^iL« <33MH(update) Al^cf.(450 

#31) ^c-l]olH^ $\ZL xi\)3L^ ^-^(210)^ 

<63> a o V 7 ] pflS.el #^M] *1#SH 91^ HM^} -frjM"^ ^"71 ^cefl^cfl cfl 

#7] A^ti "oll^i ^-g- ^^^>J1, # 7 j C-l]olEi nflSE] Mofl *| 

°] 91^ -e-Jlt!- HM3« =-#SrM cfl-g-s]^ ^ y. oflSE] 1-^.611 7l<y^t]-.(420 
<64> 7l<y ^3-4 =-# ^.^o] ^ a uflael ^ 34- ^# 

<65> $}o]b\ d]]2.e| l-^(DMB2)ofl eflolEl7> -frjLtb HH^lM ^ f z\)o]&\ v\]S.^ 

-§-51^ A^ti. nflS.^ 7l^sflo> *Vcf. ZLEjjl, $)o)b\ ^S.e) ^HL(DMB2)°fl Afl^L*- ^ o] 

33 7]<y ^S>JI, C-ilolEi DflJSlEl #^-(DMB2)o11 7l<^^ C-flolE^l ^C-flol 

H(update) Al^lcf.(430 #7fl) ^iLS} ^c-flole^ <^a] Bflu nfl2.el ?%o] «-(210)<Hl a^ 

<66> o]S>f ^ C^ojE^ 7l<y ^^-4 =-# ^A]6j| ^£t}. ^, A-| fc3_ ^£2] 

cflojEi u\)5L£\ l-^-(DMB2)^Ai 7 ]<g ^4 £^2jO^ ^^JELJL 7l^ 2} 

ol4 flc E^-Ol^ ^-A]o\) o]6\)o)^ ^ ^ ojcf. tt)-^ 7l^ ^1 = ^ ^c^olol 

<^H^ ^ o)^a} Ajjro} ^711- #ol^^ t^o] ^ 7 |^ sfl ^ 
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<67> #7l 330 #3HH 7l<y ^JElSfli Hfe <^^5lli7> <#7] &l] °] B-| Dfl2.e] 

nl] 2. El ^^efliS^- ^S^l* #&f>}^ 71 ^ £ -g-^-g; ^^.(345 #?fl) 

<68> *fl 345 ^Tjll- £ 5» #S*>^ D| ^^tb4. ^"71 7l<y ^ ^"71 =-# ^ ^ 

efli # *>q-7> ^-71 c-floi^l nfls-el ^>i = efl^^- ^s^, #7l HHEi *fl2.e} efl^s}- ^ 
^r^^cf.(510 #7)1) 

<69> ^, <>1.EL5l]i(RADD)7} cflo}E-l pfls.e| ol = 3]i<4 ^^IslJi, 7]<y ^cefl>i(WADD)7> 

C-flojE^ i£E] O^c^^sq. <^]E)*1 $>-°^, C-llolEi DflS-E) «(DMB2)<^1^ =-# ^*hg- ^ 

<?o> wVcfl^., 7l<y ^ = efli(WADD)7l- c-fl e^ v\}3.z) o]^]^ H^slJl, <H = efl^ 

(RADD)7> c-flojEi nfl£E] <HJ=efli<2}- <|J*ls)*l ^A^, c-floiE^ pfl2.e] 1--IKDMB2HH 7)°J 

<71> ^7] 7}<£ °]ELt]}+ ^ #7] ^^.e^ 7 > S.^- ^"71 tiH^I ^)S.=S] o]^]]±l9\- <£x] 

S)^, ^71 3HEi ^lS.el Ir^HH ^*}JL, ^7l ^ti ^£.5} 7 ]<Q 

^WH, -8-71 ^w. v\)3L^ ^ofl 7 l ^ ^ cl)o]E^l ^ ^Jif <3 HI olB( update) ^] 
^.(520 #31) 
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<72> 7l<g ^Sfl^ g ^71 ^ = E ^7> 5L?f- <#7] $]o)b\ v\)3_?) o]^]}^ <&x]£\t&, 

7}<$ a.- cflolEi t^]£5] "-(DMB2HH ^£Ho) ^cf^ ^ 9]u)^- 

cf. zle^, o]^ ^<y*j. ^2.^ Ir-IHH 71^ ^4 ^o] ^ofl - 

<73> ofe)-^ ; dlo]Ei cfls.^ -1;^-(DMB2HH ^€4. n^jl nfls.^ ^(MB2) 

cfl-§-sl^ ^w. "113.3 W<HM 7l<^ ^^^cf. ^-efl c-flolBl v\)5L2\ "(DMB2H1 

7l^^c^o> *V c-flolE^V A^ti. nfl^sl «ofl 7l ^ £ 3}°1°5L, ^ nflS.^ #^-(DMB2)<Hl ^ 

^1^^(210)^1 ^cflolH Ai^m. 
<74> *fl 320 ^^Hl A i , #7] 7^ cH^-efl^^l ^^.efli^ #7l ^^efli^l o] 

H5ll±7} -S-^^l <#7] 7l<^ = e)| ^4 A o V 7l <>) .E.£fli7} #7l dH E| oflJE-^ 

o^efl^ ^lsl^l# ^tb4.(350 

<75> Aj- 7l 7l <y 0|t=efli ^ # 7 | =-# ^Eefli §>M-7> ^>7l C-fl O] E^ PflS-S} ^c^]^ 

5+ ^Sl^l* ^r^H 7l<y ^ ^«8th}.(355 #31) 

<76> ^1 355 #311- £ 6-g- ^"2:*>^ # c) ^ ^oM 7l^ <>|cefl^ aV 7 ] 

efl^ ^ ^>M-7V ^-71 C^olEl uflS.E) ^£Lefl^ Q^S)^, ^o V 7l tflojis] t^JSLe] ^JEL^i 

21- <>lE5flio]] CJl-g-S)^ ^-*)--g. #7} c^olE-1 DflfiEl -ir^-oflAi ^*g*}:[L, #7l c^olEi 

nflS-Sl O^c efl^Sf ^^Sl^l ^ oj£^|i2l ^l^ ^7} *\ ti. DflS-E) «o]H T 

^^•cf.(610 ^7^1) 
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< 77 > a > sl^ o]^efl>i(RADD)7l- cflojEi ^^eflifif ^^Sjol, 7l<y = Efli(WADD)7> 

*lcf. 2E*V Bflzi nfls-e] ^^a.(2io)^ Ai*L uflfie] -"^H 7]<y ^^o] ^ 
<78> 1^1, 71SJ <Hj=5iii( W ADD)7> cfloi^l nflsel c^c e ^^ ^sqji, <Hi=31^ 
(RADD)7> c-flolE^ ufls.^ <H = eflisq- ^ , t-lHEi ^a.^ !r-iKDMB2HH y\ ^ ^ 

<79> ^7l 7l<?j <H = 3]i ^ ^"71 =-# ^ = £^7}- #7} t-]] °1 E-) v\]2.Z) C^JElefl^S!)- 

^3J*H, ^"71 A^ti. v\)5L£\ 7lSJ^ ^H^H ^ ^cflolH (update) a] 
^t=K(620 #31) 

<80> 7l<y <^£Lefli ^ =-# 0^3)^7} 2.^ ^71 C-fl 0] Ei oflfiE] ^JEL^i^ ^^S]^, 7l <g 

-§-*M H3L£\ lr^-(DMB2)^Ai ^3)3<H 6 > *Vcf^ 

^M-, A^y. 71^ ^lo]] ^sg:g ^ 

<8i> n)-^, c-flojEl nflJE.^ l-^-(DMB2)oflA-1 s^^r ^r*3W. 1^(MB2) 

^ ^^-5]^ A-]ti. pfla^ -"-oflAi 7)<y Jg-^ ^^Vtf. tflojEi Dfl2.e) 1-^(DMB2H 

7l^5)<>|o> ^- CllolE^7> A^Jd ofl_E.E] Ir^-ofl 7 1 <$ ^ ?H , cfl °1 £■) nfls.^ "(DMB2H1 ^ 
*fl SU^ HM^Tr -B-JL^I 3HEi7> £t}. 4^ o]E^ Eflu DllfiE] 

*lH-¥-(210)°fl ^Cflo]E Ajfltf. 
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<82> *|] 350 #?1HH #7} 7]<£ ojEeflA ^ aJ- 7 ] o] = 5])^ 7 > S.^- #71 

^1^.(360 #7fl) 

<83> o] ^o.^ o| = efl^(WADD) 5? ^ = efl^(RADD)7> *}S. °fl.E.El 

* *13*}JI Tj-f ojcf. A^ ^ti. nfl^El «o] ^^£)^o.H.S ^Zj-^1 ^ « nflS. 

<84> 310 #?1HH, #71 7l^ ^Eefli ^ #7l <Hi= # c>|^ s>uf^ <y^£l^ 

A o V 7l 7l<y ^ = ^ #7] - o]± t}^7\ #7] t\)o]B\ v\)5L^ 

^ *1* ^W.(365 

<85> <y^^ Aj- 7 ] 7l og o]c^a ^-7] E.^ ol = Efl^7> <#7] *\}o}b\ nflS.^ °]ILZ])^Q}- 

^^lS)^, ^"71 C-llolBl nflSE) <^ c e ^^ 7 joj c^c^l^ =-# cHcefl^o]] cfl-g-Sl 

^ ^-71 cflolE^ u)}5L£\ Ir^-oflA-l ^^.(370 tJ-Tfl) 

<86> oi ^Jl^ *V ^7l 7)^ ^^(WADD) ^ s.^ <H = efli(RADD) ^ 

^>M-^Jr°l ^51^ ^olcf. ojn})^ o^c e ^ 7 |. ^ o] e| nflSE) ^ ^ <£x) 

<87> ^, 7l^ <H = 3l^(WADD)^°l SJ^^l^l, <a^€ 7l^ <>l^efli(WADD)7l- c-flojEi oflS.el 

cH^afl^sl- <y^sjt^ cflolEl nfls.5l -i-^-(DMB2)^l 7l<y ^^tVnf. tij-cflS., ^# 
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£ ^)o]b\ i£e] "(DMB2HH ^^ttcf. 
<88> ^. 7l 7] oj o^cefl^ H i=. ^- 7 | S.^ o)H. 5ll >, 7 |. >£ 7 j cflolEi ^£1^4 

<89> £1 7^ t^ofl rcf^ 33 s-^o. a^^- s^o. ^eolcj-. 

<90> -g^jl}. 7l«y -g^* ^*§Z}7} 5\5L2] uflJf &^o] ol £2 vfl*] 

£ 6# %2i?>}^ -£^3 £4. ^cefl^sq. 7 ]<g o^c efli, ZLSlJl t-lHEi nfls.^ -"-ofl 

91^ iiJ-eH 33 J^o^ <S*fl ^sHo): ^- c^e-l 7 >^ 30. 

<9i> £ 7^ *VB(700)^ oleitb 4- 0 J=tb §s| a]j:o] ^-o. ^ 7] ^ 

<92> £ 7^- , Aj- 7 1 7 ]oj o]^.efl^, ^JELgfli ol 7 |ol cflo)E^ 
=7^1^-4.(710 £+?!]) 

<93> ZL^JL, ^7) ojEelli * #7l ^JElEfl^ofl -§-^-^>^ Aj- 7 ] nfl S E] ^ 

C-HojEi u\}5LZ\ ^ Oil ol E-| s.^ ^ 7 |oj ^ig. ^o}*)^. 
4.(720 #7fl) 

<94> ^1 720 #7lHH 71^ ^£^S} o^cefl^^ s j= oIb^-^ o^a.(3l0 £+711), 7] 

h ^efl^ ^jel^s}- s-f- o^^efli^ ^^1 ^£^7} <^*l*Hr *1 ^^-(320 

#31), Efl^S} <>l£Eli7f t-fl E-) nflSLE) 0^31^4 Qj*]^ x j cr]Jf (3 30 £+ 
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A, 350 £31, 365 #31), «flJE.B] HH^m ^-jLt!:*l ^(410 #7fl) ^> 

<95> ^1 720 ^}9] ^sjvg. EflzL ^lS-e) aH-^moW*! ^^x}. Efln i£e] ^<H^-(210) 

^<3JW.(730 ^Til) 

<97> 730 ^HHfe ^B.^)^ ^je.^ ^ c-flolEi Dfls.^ c^^efl^i^ <^ls} 

±r ^i= 5 fl^o11 tfl-§-£]^ -g-^ c-flolEI uflSLEl 510 #31 ^ 610 ^Tfl , 7) 

°g ^cefl^ oit=efli 2.-7]. c-llolE^ v\)3-£\ ^EefliSf <a^l^ ^-^ 31 °1 Ei ^1-E-Sl 

W*IH -^^M- ^r*3^Kr *)1 520 #31 ^ 620 #31^1 ^o] ^t^cf. 

<98> ^ 730 #3HH*r c-flojEi PilS.5] #^-o]l 7^>£]ol £\] o] E-) 7]- ^-JLt!- C-fl E^ EX- 

'S t-flolE-] DflSLEl -g^ofl T^SH ol^ O-jLtfr cfl ojE^ =-#t?>JI Afl^ OHe^ C-fl o] 3 ufl 
S.E] #^-ofl *-HV<5Rr 420#3l £ 430 #31 , ^}o]b\ uflSLEl M-ofl oi^ t\]°)B\7\ -fr 

t\]°}t\7} o>u|5}ig c-flolE^ XJ112.E1 Afls-g: clMEi-I- 7l°iSRr 440 #31^1 ^3)-ol 

<99> *)1 730 #3HHt=- ^^-6\] afsf^^ ^-71 cflolEi ^s.El Ir^-oflA-] ^# Hi^ 7l 

°J -f-*H ^ ^"71 Eflzi ^1H.&1 ^H-r-^ll 71 ^ t}^ #31^- c-1 ^til^ ^ ojcf. ^, 

djolEi t^lS.^ ^ofl x-pj-^ d)olEl7> ^-f ^olEioll eflZL nflS-E] 

^11 ^ 31 ojE (update) ^mcf. 
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<100> 720 ^JZfojl #71 nj|S.Bj ^# SE^r 7^ ^-*M- 

^ ^alW.(740 ^Tfl) 

<ioi> ^ 740 #7lHH^ 7]<y o^^s}- s.^. oj^efli # ^ o] e^ nfla.^ o^^ifi}- 

*1 <H = efl^l tfl-g-sm *1)5L3 1~IHH 510 #7]) ^ 610 #31, 

7l^ c^ce^^ o^^efl^ g| o] Ei t.fls.ei ^c e ^sq. <^^^ ^ o. ^ o. njl^El 

#^HH 7l<^ ^«8^r 520 ^711 ^ 620 ^o) ^^tf. 
<102> gc$. ^1 740 ^HH^r $}o)b\ v)}5.?) ^o\) T^V^H 31^7} -friLtb elM 3 HI- 
'S djolEi Dfl5L5l ^.S.^) X-^S]^ 5Utt -R-3l$: cflojEil- ^#S>^ cfl-g-E]^ A^ti ^e] ^-S. 

71^^ 420#7fl, T^S]^ ol^ cflolEi7> -friLl* cfl oj E ^ 7 > o>u| ej. 

^ ^« *DS.iM ^# ^-§- ^*Rr 440 #31^ ^^cf. 

<103> a^s} 7$ 3). go) -M. ^tgofl trf^- SIS.fi! ^ X| « o V^(700)^r 7l <^ <HJ=Sfl 

^ = efl^ ^ 7)^ cflolE^ ^a]*V ^, ^ Eflzi DflS.tL) XH^-(210)oflA-1 ^^.*V ^ 

*M ^^Sl ji ofl o] e-I v\]s.£\ ^°\}*\ ^jg.*!- ^§-*M n>*l sj-o. ^ ^ y. Dfl 

<104> ^ g-tgofl 33 ^ afloj « o V^(700)^ z}z}-cq ^3 jg.*^ 

sMHeKl (pipeline) ^ 2 <HH zj- sM =2j.oi<q a E | o]*] (stage)* ^, ^ v 

^ofl 4^ ^ sfoia^-oi ^ai^ xij:^. 7l§o.s <*|&| t^l^ -§-*]- o] 
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<ios> a o v 7 ] sfolH^-o] zj- ^Eflol^( sta ge)fe 41 5- 2} ^o> ^ 

5^. ^, ^<*fl 33 ^S^l -^^ *\}o) ^(700)3 2^4^ # ^ Ajj-oj ^. 
^7] ^ 2.^ ^-2j-°l - ojrf. 

<106> ^ofl 4s ^ 5^0} JflO] « 0 V^ (700)^1 ^"71 #^ #J> 

n *\&°} ^ijl^j ^ AH#(cycie)^ ^ ^4. 

<107> 7=1 *-o)l ^ofl Of^ 5)^0) ^jo} (700)0} ^ 7flSl ^-Tfl 7> # 

<108> 720 #31^ ^"71 730 #7^ 1^.7} ^-f°H5. ^7) 

730 ^"Tfloll cfl-g-Slfe- ^M^HlAi 740 ^-Tjl^ ^-^O] #71*)^ ^r^Cf. 



7) 

^"71 740 #7^ CflojE^ ^ 7=1-?-, S.^^ cflolEil- 

71 cHo]E^|# #S tilSJl^l ^Tfl ^ #7l #^ tt^M #71 C-fl o] E^ # 

£ 2^1 ^. ^ofl nfs. 33 3]S.(200)S1 f2f ^ ti. ^3.3 ofl o} e^ 

7V ^-#5H ^1^-5. #3£l7l?}7qo} cflolE-1 ^^7} C-flolEl nilS. el f^uf EflZL ^2.51 
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•»M 733_o\) h]s}oJ ^l-cfl^o.^ zjcj-. a. ^ofl a}-s ^3 3^ ^27f tiV^A] £ 2^1 5.^1 

^7> ^-cfl^O.^. ^Cf. *ll 740 #7fl 9] t-IHEi Aljro} _= 

<113> ^ A]JrO} ^ O. A>0l^-0 1 1^ AiJd D|l£^ «^ ^ 1=2^14 ^B^O]^ 

31°] Ell- HH^l* Ajti oj]5LEl «ofl tfl-g-i^ ^JjL ^ ^^^Cf. ^ 7} 

*\ ^^-T-fe ^ 5]S(sense amplifier circuit)^ *r 

<114> A]^^ Cf-g- A>ol^oH^^ ^-71 #^Jf(£E^ ^ ofln 5]^)^ Efl^ s)<^ oli. ^ 

% flH^-* #^ (output buffer)?M ^^W. 4^7fl^ ^£e| ^til<5> 

^ l-s-^r ^H(density)7l- ?H ^ cg^ofl zja^ 3g*^ oi 7 l nfl^-ofl 

<115> #^ C-flolE^ Ajjro] cfo. A }ol^ofl s>j«- S 

<116> __E 8^ i£ 7^| ^3 35.2} ^ « 0 V«^ b|.o1he)-<?1 

<117> 5L 8-i- % v a*f^ , RCV-__r ^ = efli, 7}^ o]s.t]}^ ^ 7}<$ n°]&\7\ ^S\3L ifl-*f 

^ eflxl^Ei(n]iAl)oii ^^tt ^.a. u|E|-^cf. TM/CMP^ 7l^ ^Hefli SE^ ^# ^^efl 

0 ]-§-*H Efln uflS.E] ^HY(210)7f ^^SlJl C-flclE^ nflS-E) A ^ ^ Sxr 
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<118> DM/TM^r -#7} TM/CMP ^1 ^4S.-f-^ ^2.2) 3e°l ^.SL^ tf\ *\)2 

<H9> MM -8- ^-71 TM/CMP ^1 ^ w_ uflsel ^-^2] ^e°l ^A^}^ ^ "flS. El 

^1 ^-f^ll^ HI o) e-] 7} niiael !~IH1 cH-g-sl^ ^ «gH SIS.^1 ^^51 Cf. 

<120> PIPE^r MM^l^i ^5]^- ^^<Hln> -f^S^ 3} O.^ ^ ofla S] S o]] 2fl 

*l£H SU^r til o) e) 7} tt]z)7} flfe ^V}*} ^£}^r ^ DOUT^ ^# 

<121> *)] 710 9) ^ RCV^ll dl-g-SlJl, *\) 720 ^-TllSl :§-*jvg- TM/CiM tfl-g-sH , *fl 

730 ^-Tllal =-^8r DM/TM ^1 tfl-g-£lJl, ^1 740 ^l^l MM ^ PIPE ^1 tfl-§-€i}. 

<122> ^ 710 c^Tll 730 #31 3] Aj^ro] ^ - 7 l^oJ- ^^£]j7 740 #7ll 

^(700)* M-El-i^^ ^ol^^-oi £ 8^1 ^l^H ^^eH=K 

<123> ojj-i- £ 8 o^ 840 ai Sj-ol^el-^ol ^ 7 flo] §^ Al^oll -§-#*}<*) ^ s\S.7\ -g^ 

<124> Eflu ullael ^-(210)* °l-§-^ ^*b8- TM/CMP iBfloj^Sl- DM/TM i^ol^o^ ^ 

^t}. TM/CMP ^Eflol^oflA^ a]^o] A>ol^oj ^a}«o]] Efln D)l2.el ^1<^ ^-(210)^1^ 
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-g-^j-ol ^sjji DM/TM i3M*HHfe #3 ^Ht"^ Eflzi nfla^ *)H 
-¥-(210)<HM 71 <a 

<125> ^« ^2.^ "l-^- ^«l«Hr ^lH.em cflolEj P)l2Bl 1-^-4 EflZL *flS.£L) ^ 

-¥-(210)^ ^^.6\] <$X}-5\JL, ^eflo]^ H7 ] £ ^0.2.5. ^4 7l<^ 

*M #^ ^IJisl ^VM-s] ^7l^ ^tLV^-<4 ^#-¥-3. <4^^^ *H833r 7>^>cf. 

<126> £. 8^ 840 «i st-ol^^o]^ tm/cmp r^H^o] nflzi bJ|2.e| afl<HJf (210) 

°1H *fl, # Afolfo] ^ ^ij.^ o>^i Eflu Dflse] *)H^-(210H1 

<i27> 840-14 830-1-i- ^S^S, 830-1S1 Eflzi nfl^ej *1H^(210H] cfl oj e| # 7l<g*>fe ^ 

o) 840-1^ EflZL ufl2.5] *fl^ -"(210)3.^- Ei cflolE^l- =-#*>^ ^>fl ^S\7) nfl^-o] 

<128> A>ol^fi1 7l<y ^(830-1)^ fb 7] <8 <H c 3] i <2j- <g*fl 

A>ol^-^ cflolE^ S.^ ^^-(840-1)^ <H = efl^7> EflZL ^12.^ *fl <^ 

(210)3.^1=1 ^-#1lV cflolE^7> *MiH7> o>^ flcj.. 

<129> H*BM, TM/CMP ^B]W*HH EflZL D||£2l *fl <H -^-(210)3.^ B\ C-fl o] E^f tf-£- ^ 

3M*1*I DM/TM ieiM*HH ^ °«S.5l *1H^(210)£| -^^tb ^JELEfl^ofl 7)^^7fl ^ 

^l7jcf. 
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<131> #7} 7l<y ^^.efl^ ^ =-# ^£e)|iS] ^ o]c e |A 7 } ^H^-ji, ^-71 

ojHefli £ 7l<y <>|cefli7l- i^s] c^o]e^ ^la.el <H^.^i^ -f-eJ*r*l ^^H, 

7)<Q C^^^^ofl Cfl-g-£l^ ^-71 cflolEl nflS-Sl "oil 7-1^ C-flolEf7> -R-Jl*V ^Hfl^ 
( thrashing) ol 5} Jl ^-tf. 

<132> iHfl^(thrashing)ol 1H9€ ./S-f^l -g*8th=k ^Hfl^ 1 (thrashing)ol ^sq^S # 

71 730 ^Tim ^"71 7^ ojceflAo)] tfl-§-£lfe ^-71 $]°)&\ oflS-e) 1-^-^1 71^ HHEi# =- 
#*Rr #31 ^ ^71 CflolEi7> ^=-#5} ^"71 cflolE| ^lS.El 7^ ^c^iofl 

3fe 7l<a nllo]ElS 7l<y*>fe ^11- ^ul^cf. 

<133> SE^ *fl 740 #7ll^r #71 <H -El 31^1 tfl-g-Sl^ ^ w. uflael Mofl ^.g- 

^*Rr ^Tfl £ ^"71 71 <9 o]c e |Ao)| tfl-g-Sj^r #7l ofl t^S-S) ^-Hj-ofl c1Me|« 

^-#*Rr #7lHH =-#5} cflolE|7> ^-efl ^^<H^> « ^SLBl -gr^l -S-71 C-1H 

Bit ^SRr #711 # ^til^-4. 

<i34> 7]^ ol^ell^sq- ^c e ^o) ^ ^ = 31^7}- ^1*1 v\]sl^ ^ofl 

W El 1-^-^1 7i 71 <?J CflolBl nflSE) ^£t}. 

<135> ol ufl c|]olE-l nflS-el tfl ol E^# ^^Jl o] uflS.e| T^^M 

cilolEi7> ^-Jl*1x1 JjL jLtr^l» ^ ^r^°> trcf. HH^i *flSLel 1-^H1 5^ 

31 °1 3 7> -B-Jl^I ^ttH^ TM/CMP iEflol^ oflAl 7l<y ^HEflio)] tfl-g-£|fe EflZL nflSE) 
<H-¥-(210)£] cflolE^l- ^-#*>^ <£ ^ ojcf. 
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<136> BflZL v\]5L?) ^H«-(210)S] cflolE^ C-HojEi v\)S.^ ^o\] ^)o]b\S\ ^> 

<137> u>Oj C-flolE^ Dfl2.^ -g-^Hl CflolE^7> -frJLo-}*] £i ^2.^ ^ofl ^ 

7fl ^^Ntt Z\] o] B\ # 7l<y^Jl C^olEl PllS.el Moll 7l<^^ $)o]B\o\} ^ ^iL# Efl^l ^1 

^1^(210 HI ^HHS. SHHH ^3.5} Moil 71^*1 c-l]ol 

33 ^^.efl^sf -frJL^ HHEieHr BflZL 0l]£^ ^H^f (210 HI 7}<Q*}±; &^o] 

A. 

<138> nvoj ^olEi D112.E1 #-IHl 3 7 r 4riL o-}^ iefl^ (thrashing) °1 mJ-a^ % 

<139> DM/TM ^H*HH dlolEi D11S.B1 #JH1 ^Sfl 3H3* ^-#*>J1 AfljiL°- 

ofl ^v+S] Aj-ol^ ^o> - 7 flol ^^ol 7>^^cf. Zie^A^ EflZ! *fl2.e| ^cH«-(210)oll 

cflolE-1 v\)5L£\ -i-^-ofl 7l oj3{. cflolE^ofl ^dlole ^tf. 

<140> MM i3M*HH^r ^Efl DlHEll- ^# *1« *flS-3 ^# ^ 

*U± nflaE] Moll HM3* 7l<^tbcf. pflS-E] MO.S.^-E-1 cflolEi7> 

n)l2.E| ff4 ^Sfl S>^^ A^y P112.B] A^ ^ « 
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5flaL, iefl^ 1 (thrashing)^ nflae| t^s} eJMeJS. ^[3.^] 

#£r<^ ^-fr 7>^1 7}B^ o]^B\ Cf^tV ^ £ 5^ ^ ^Al^ 7 > 7>^^V^ 

3^ dtfl^ ^ojcf. 14^, ^^*v 7 1^3 iLJl^fe 3^ S.^^^^^S1 71 

<143>' Aj-^^J. ^-ol £ ^ofl tx|-^ ^ ^ ^ -f-B} ^Jro] *V 

^-°J: ^%: ^ 7l<y ^^0] ^-AHl ^l^^l ^7l» « *M W ^3 

SU^H, C-HojE-171- ^3 5] 5. tfl^-S] nS-A #^ AJSSl ^7lofl <%f$^. n] ^ 

*1 &J1 ^**>7ll 7l<3Sl7iM- ^-#5l£S. ^ol^- - ol^ ^oj 
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1] 

#7l nfl25l tflolEi pfl2E] #7} 7}<$ o]ELZ])+ HL^ #7l Oj 

^efl^l -§-#*M dlojEil- #7l uflS.51 1-^1: ^ #7] CflolEi uflS.&| 7l<a*>7iq- 

(a) #7l 7l^j <H^1^, =■# <HJ=efli ^ 7l<a olHEil- ^4l*Hr #7fl ; 

(b) #71 7l^ o] £j) |a gj AV 7 1 ^ell^i -g-^-^H #71 *H2.i!l "1: ^ # 
71 Z\}o) E ] DfliEl ^ olcH DflolEi^l =-# * 71 «3 ^-g- ##*>^r 

^711 ; 

(C) #71 (b) ^74131 ^alfofl -g-^H, #71 3HEi oflSa) «o]H ^# 71 «3 ^ 

^ *r<8*Hr #31 ; ^ 

(d) #7l (b) ^741^1 ^2}.ofl -g-^M, #71 nll2Sl «<HH =-# HLfe 7^ ^*bg- 
<8*Hr #741« ^Hl«H=- ^ ^2.5. ^ ^S.S\ ^ *)H 

[^T 1 ^ 2] 

*ll Si^H, #71 (b) #7^, 

#71 EflZL Dfl 251 ^^51 ^10 S is}^ ^ ^ ^o] 
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3] 

*fl 1%H1 5^1, (d) #7^, 

(d2) ^-71 a> 7 ) chi oi e] i- #^ H^^l 3l^Kr #31 ; g 

(d3) ^-71 #3 tiH^l ^-71 ciloiBli- sq^-s #7111- ^l*Kr ^ 

^ ^3 ^*J- XH ^U. 

[^t 1 * 4] 

XI 3*<M1 5a°W. A <M (a) ifl*l (d) #7^, 

^-71 s]s.^ ^ sM = 2j.oi (pipeline) ^1^, 

A sMHel-^ iBflolxl( s tage)# ^*Hr 3l-8- ^ 33 33.51 ^ 

5] 

A 4* 0 H1 ^M^i, ^v 7 ) z}- iEfloj^Kstage)^, 

TIM- SE^r #7l M ^Jl^I ^71 ## -g-^ 

3tt 53* f^ 1 ^ 33 s]S^l ^ u o^. 
[3 ^ 6] 

XI 5*<M1 floH, ^71 (c) #711^, 

A o V 7l C-flojEi x^lS.^ M-*IH £^ 71 <3 ^ilt #71 EflZL nfl 

2-21 XH^-^1 7l<y*Hr #7111- Dl ^-Wl^ ^-§- ^ 21 ^ ^6) ^ . 
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[$^* 7] 

6^H1 Sl^*], #7] (b) 

^-71 C-flolEi DflS^ HL^r 71^ ^*H1 ^ ^til- ^-71 EflZl nfl 

7l<y <HH^li7} ^-7] ^^. 7 > 7l<y^ BflZL ^flS.^ ^^efl^S]- 

*\5r %^ ^ Tin 

8] 

A o V 7l (b) #7fl<^ ^Jl)-, A o V 7 ] ( c ) c^jo] ^.^o] ^7} Tj^-oflS # 

7} (c) #7H] cfl-g-Sl^ #7] (d) ^-^Bl ^^Sl^l 

^-71 (c) ^Tflofl tfl-§-£^ i3H*Hl^ of-ei ^2]-ol ^ o>q ^ 

5^ ^ 3^ -g^ ^ 

9] 

A o V 7l ^51^- 71 <y ^j^efl^ ^ o]^)^ ^ o]B.^}^7} &<UffcL, #71 

<§• ^cefl^i * #7] 7]<$ <H^efl^ 7 > i^Sl C-floj&l v\)3-?J{ °]E.$)^Q\- ^^^>7] o>q5>H, 
A oM 7}<$ o]B.Z])^o\) AV 7) v\}5L?] ^o\] *\}°]*\7} -ft- Jl^^ , 

^"71 (c) #31^, 
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(Cl) #71 7l<y olEeflio)] ^-71 CiHEi ^S.^ ^-S-ofl t^H E| # 

#31 ; ^ 

(C2) ^-7) C-flolEi7> ^-7) C-HolEi l-^-oll ^"71 7l <Q o]^Z])^o\] 

^-71 (d)^^, 

(da) #7l *m ffl5.E} 1~IMH ^ ^«g*Hr #31 

> ^ 

(db) ^"71 (cl) #3HH =.<g^ 31^7} £-5fl X^S^o) ^- uflS.^ -g^l 

t-fl o] Ei 1- 7]^sr>^ ^741* ^tilSRr ^O.^. ^ 33 ^ »<HL 

[^T 1 * 10 J 

^1 9%H1 ^<H^, ^-71 ( C 2) #31^, 

(c21) ^>7l C-flojE^l- #7l cflo]Ei DflS-S] ^ofl 7l^£ 7^ C-j] o] E-) <H] ^ 

f-*)- *fl<H w^. 
11] 

A o V 7l $)o]&\ v\}3.£\ ^6\] cfl-g-Sl^ #7l ^lS-el #^-^) ^JELefl^-I- u)-E+tfl^ ^ 

^JLS. ^3 3} 3.^ ^ ^ w o >^. 
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[51 5] 



345 



#7| <= CHHEJI^ § o\L\7\ qo|Ei 0|22| 

cH = 2fl^ifi| £Ja|§! <HH3)~ofl 

OlSslfe q|o|Ei m|ss| mm^i 



#7| J= (HH2i|^ qofEi DflSB| 

<H = a|>^ SJ*|SLie, q|o|Ei oi|°a| M^<HW 

7|^J %*\We ^t[D\ #7| Ai^ Dfl22| M^Ofl 

qomoii £^ sag aqois aiccj 



-510 



-520 



[5L 6] 



CD 



355 



#7| = OiHBiin § Oi- S\L\7\ Q7\ C10|0 

S*« q|o|Ei missi M^ojjAi 

#7| A^H DHSB| M^OflAi ^9tfC|- 



#7| = oineil^ 2^ q|o|ej ofi22| <Hhe||~£|- 

tt^isie, qom diis2| m^ouai 

Ai^ DflH2| M^Oi|Ai 7|£j 

^ t du°s| M^ofl 7|as q|o|eioi| 
2V SMI flqo|H Al^jch 



-610 



-620 
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IS. 7] 



700 



&7| 7\o} 0\^d f 5,' 
7|£J CflO|EiM ^^Cf 



I 



— 710 



&7| 7|£ <HSafl± 5| #7| sf§ (HH5Dno|| g^s^ 
&7| cfl|se| M^g S! £M q|o|Ei o||se| M^m S 

chc^ q|o|e)o| §^ oi 7) gj §5fg ^sa 2£!*lg 



— 720 



720 B7fl£| S^SMH, #7| CflO|EH 0]2S| 

geolAi Hjg it 7|°J g5fS ?«L>Ct 



•730 



720 E?7<o) g^cHI g^s^, o|2a| 
M^ojAi m it 7|y §ats ^stfq 

I 



— 740 
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